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Reply to Office Action of September 28, 2004 

Amendments to the Claims : 

1. (original) A weld joint comprising: 

at least one structural member defining first and second faying surfaces in an 
opposed configuration and defining an interface therebetween; 

a weld joint extending tlirough the interface and connecting the first and second 
faying surfaces of the at least one structural member; and 

a sealant disposed in the interface and being diffusion bonded to the faying 
surfaces, the sealant comprising aluminum and germanium and being characterized by a 
melting temperature that is lower than the melting temperature of the at least one 
structural member. 

2. (original) A weld joint according to Claim 1 wherein the at least structural 
member comprises first and second substantially parallel members defining the faying 
surfaces respectively, and the weld joint extends substantially perpendicular through the 
interface of the faying surfaces. 

3. (original) A weld joint according to Claim 1 wherein the weld joint comprises a 
nugget area formed by friction stir welding and characterized by a refined granular 
structure. 

4. (original) A weld joint according to Claim 1 wherein the sealant comprises at 
least one of the group consisting of strontium, silver, and silicon. 

5. (original) A weld joint according to Claim 1 wherein the sealant is cathodic 
relative to the at least one structural member. 

6. (original) A weld joint according to Claim 1 wherein the sealant is characterized 
by a melting temperature less than about 500 °C. 
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7. (original) A weld joint according to Claim 1 wherein the sealant is characterized 
by a melting temperature of about 420 °C. 

8. (original) A weld joint according to Claim 1 wherein the sealant comprises 
between about 10% and 51.6% germanium by weight. 

9. (original) A weld joint according to Claim 1 wherein the sealant comprises about 
51.6% germanium and about 48.4% aluminum by weight. 

10. (original) A weld joint according to Claim 1 wherein the sealant comprises about 
30.2% germanium, about 36.8% silver, and about 33% aluminum by weight. 

1 1 . (original) A weld joint according to Claim 1 wherein the sealant substantially 
fills the interface. 

12. (currently amended) A sealant for sealing an interface between faying surfaces of 
at least one structural member that is friction welded, the sealant comprising: 

a composition of aluminum and germanium being cathodic relative to the at least 
one structural member and being characterized by a melting temperature that is lower 
than the melting temperature of the at least one structural member such that the sealant 
can be melted and bonded to the faying surfaces as the at least one structural member is 
friction welded^ 

wherein the sealant comprises about 30.2% germanium, about 36.8% silver, and 
about 33% aluminum bv weight . 

13. (original) A sealant according to Claim 12 wherein the sealant is characterized by 
a melting temperature less than about 500 °C. 

3 of 11 



PAGE 4112* RCVD AT 11/1612004 1:19:31 PM [Eastern Standard Time] * SVR:USPTO«EFXRF-1/0 ^ DNIS:8729306 * CSID:7044441 111 * DURATION (mm-ss):03-20 



Npv-1 6-04 m 01 :20pm Fronj-ALSTON * BIRD LLP 



704 444 1111 T-103 P. 005/012 F- 



Appl.No.: 10/692,825 

Amdt. dated November 16, 2004 

Reply to Office Action of September 28, 2004 

14. (original) A sealant according to Claim 12 wherein the sealant is characterized by 
a melting temperature of about 420 C C. 

15. (original) A sealant according to Claim 12 wherein the sealant comprises 
between about 10% and 51 .6% germanium by weight. 

16. (original) A sealant according to Claim 12 wherein the sea) ant further comprises 
at least one of the group consisting of strontium, silver, and silicon. 

1 7. (original) A sealant according to Claim 12 wherein the sealant comprises about 
51.6% germanium and about 48.4% aluminum by weight. 

18. (cancelled) 

19. (currently amended) A method of sealing a weld joint, the method comprising: 
disposing a sealant on av. least one of first and second faying surfaces of at least 

one structural member, the sealant comprising aluminum and germanium and being 
characterized by a melting temperature that is lower than the melting temperature of the 
at least one structural member; 

positioning the faying surfaces in an opposing configuration to form an interface 
therebetween; and 

welding the at least one structural member to form a weld joint extending through 
the interface and thereby heating the sealant [[to]] such that the sealant bonds with the at 
least one structural member proximate to the weld joint. 

20. (original) A method according to Claim 1 9 wherein said welding step comprises 
heating the sealant to at least a melting temperature of the sealant. 
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21. (original) A method according to Claim 19 wherein said welding step comprises 
heating at least some of the sealant to a temperature no greater than a melting temperature 
of the sealant and thereby diffusion bonding the sealant to the at least one structural 
member. 

22. (original) A method according to Claim 19 further comprising providing the at 
least one structural member comprising aluminum. 

23. (original) A method according to Claim 1 9 further comprising providing the 
sealant comprising about 5 1 .6% germanium and about 48.4% aluminum by weight. 

24. (original) A method according to Claim 19 further comprising providing the 
sealant comprising about 30.2% germanium, about 36.8% silver, and about 33% 
aluminum by weight 

25. (original) A method according to Claim 19 further comprising providing the 
sealant comprising at least one of the group consisting of strontium, silver, and silicon. 

26. (original) A method according to Claim 19 further comprising providing the 
sealant being cathodic relative to the at least one structural member. 

27. (original) A method according to Claim 19 wherein said disposing step comprises 
plasma spraying the sealant onto the faying surfaces. 

28. (original) A method according to Claim 19 wherein said disposing step comprises 
disposing the sealant in a thickness of between about 0.001 and 0.003 inches. 

29. (original) A method according to Claim 19 wherein said disposing step comprises 
disposing the sealant on both of the first and second faying surfaces. 
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30. (original) A method according to Claim 19 wherein said welding step comprises 
rotating a friction stir welding pin extending from a shoulder and urging the pin through 
the interface to thereby friction stir weld the at least one structural member. 

3 1 . (original) A method according to Claim 30 wherein said positioning step 
comprises overlapping the faying surfaces to foiro the interface having a width about 
equal to the width of the shoulder. 

32. (new) A weld joint according to Claim 1 wherein each structural member is 
formed of metal such that the first and second faying surfaces are metal. 
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